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Introduction
The current analytical and controlling practice is based on, among others, information deriving from companies' financial statements. The value of this information is useful provided that it may be used to diagnose not only some events from the past, but also to draw conclusions about a given company's future. The traditional use of the financial analysis does not make it possible straightforwardly. However, a method that makes it possible to make such diagnosis and draw conclusions is to compare calculated ratios to certain normative ranges of their variability. In this article, the author focuses on the analysis of the variability of selected ratios from the group of the evaluation of companies' productivity. Further, the article specifies characteristics of developing five selected assets ratios in a group of 380 companies. It is essential, however, that a half of this research group comprised companies that declared their bankruptcy in the years 2007-2011. Thanks to the ratio analysis of their financial statements, it was possible to determine the ranges of variability for the selected analysed ratios three years before the adjudication of bankruptcy. These values were compared to characteristics of these ratios for good companies, id est business entities not threatened with bankruptcy at that time. This research is a voice in the discussion on the possibility to use results obtained from the ratio analysis to evaluate a risk of a bankruptcy threat to companies. It appears that some groups of ratios for the healthy business entities differ from those characteristic as early as one year before their bankruptcy. These results are part of wider research conducted by the author to this extent (Antonowicz, 2011) . The aim of these multi-dimensional considerations is to seek financial ratios that significantly vary in the healthy companies and companies heading towards bankruptcy. On the one hand, this conducted research makes it possible to determine the level of variability of the analysed ratios characteristic for entities marching towards bankruptcy. On the other hand, this research is a source of information on these ratios of the financial analysis which considerably discriminate (divide, differentiate) both groups of business entities. Thus, it is possible to use them in the Emergency Alert Systems which sufficiently early alert for symptoms of the upcoming bankruptcy, insolvency and, finally, a potential liquidation of the company.
Characteristics of the research attempt
In order to conduct the research on a test sample of entities subject to bankruptcy and the equivalent group of the healthy entities, in 2007 the author commenced establishing a database of bankrupt companies in Poland. Consequently, the long-term research in this field resulted in gathering data on the following number of bankrupt companies in Poland: 2007 -447 business entities, 2008 -424 business entities, 2009 -695 business entities, 2010 -684 business entities, 2011 -735 business entities. The database of bankrupt companies was updated on a current basis for five years. Information on bankruptcy proceedings derived from, pursuant to Art. 53(1) of the Act on Bankruptcy and Reorganization Law, the Court and Commercial Gazette which forthwith publicizes bankruptcy decisions. Preliminarily, from among those entities there were selected all business entities which announced their financial statements in the "Monitor Polski B" Official Gazette of the Republic of Poland for at least two financial years prior to the declaration of bankruptcy. Pursuant to Art. 64(1) of the Accounting Act the audit and the publication are required in respect of financial statements of entities that in the preceding financial year for which the financial statements are made, observed at least two of three following conditions: (1) the annual average number of employees in full-time equivalents amounted to at least 50 people; (2) the total assets as at the end of the financial year were at least the Polish zloty equivalent of EUR 2,500,000; (3) the net revenue from sales of goods and products and financial transactions for the financial year was at least the Polish zloty equivalent of EUR 5,000,000. When developing the financial database of bankrupt companies it emerged that from among almost 3,000 companies that declared bankruptcy in the years 2007 -2011 very few entities submitted their financial statements to the "Monitor Polski B" Official Gazette. It appeared that those entities' extremely difficult situations pertaining to their deepening difficulties in their presence on the market consequently resulted in their failure to observe the annual obligation to publish those financial statements. Finally, the research attempt comprising 190 bankrupt entities (NB) was specified as: the population of business entities subject to bankruptcy in the years 2007-2011 which made and published their financial statements in the "Monitor Polski B" Official Gazette for at least two financial years before the adjudication of bankruptcy. This defined observation group comprising business entities subject to bankruptcy was deliberately matched with a group of companies named "healthy" (H) in the research. To that end, these companies were matched in pairs. The fundamental criterion of matching was the compliance of the basic code of the conducted business activity being the only measurable and objective feature that specifies the industry of the analysed companies. For each bankrupt entity there was identified a group of 1-8 "healthy" companies, from which, at the further stage, only one entity was selected on the basis of the following criteria: (1) a comparable value of revenues from sales, thanks to which it is possible to match entities of a similar scale of activity in a given industry; (2) a comparable value of a balance amount which makes it possible to match entities of a similar scale of their assets; (3) the identical organizational and legal form used to match entities of similar establishment requirements, structure of power and the entrepreneur's responsibility. Therefore, this article includes results of developing selected ratios of the financial analysis on a test sample of 380 companies: 190 bankrupt companies and 190 healthy companies. Financial statements of all such business entities were subject to further examinations. The aim of this research was to find such financial ratios whose average values for entities in both groups of companies show maximum differences. Since these parameters could be good one-dimensional predictors of companies' bankruptcy, and hence they could enhance our analytical and interpretative capabilities to the extent of the broad-defined financial analysis and management accounting.
Assets productivity in companies subject to bankruptcy -research results
The analysis of the company's assets productivity may be carried out through calculating a vast range of various financial ratios. In this research the author applied five selected ratios which are the most frequently used in the analytical practice such as: (1) general assets productivity ratio which is a quotient of revenues from sales to the average annual value of assets; (2) profit/loss on sales to the average annual balance sheet total ratio; (3) return on investment (ROI) which is a relation of the result on operating activity to the average annual value of assets; (4) gross asset productivity ratio which is the gross financial results to the company's total assets involved in economic processes; (5) return on assets (ROA) which is a net financial result to the average annual value of the total value of assets, (Bednarski, 2007) ; (Leszczyński, Skowronek-Mielczarek, 2004) ; (Michalski, 2008) ; (Sierpińska, Jachna, 2000) ; (Skoczylas, 2009) ; (Zaleska, 2005) . The research pertaining to the development of the selected financial ratios was each time conducted on a test sample of 190 bankrupt companies and 190 healthy companies. However, the more imminent the companies were to declare their bankruptcy, the less effective it became to acquire financial statements in the group of bankrupt companies. Therefore, the provided research results (Tables 1 and 2 ) include information on a number of tests conducted in each period prior to the adjudication of these companies' bankruptcy. Table 1 provides for typical ranges of variability characteristic for business entities subject to bankruptcy one year prior to their bankruptcy adjudicated by court, whereas Table 2 includes analogous statistics two and three years before their bankruptcy. Considering the existence of the so-called outliers considerably affecting such descriptive measures as average or standard deviation, Tables 1 and 2 also described their variability in the so-called typical area of variability characteristic for 50% of the middle cases and 80% of cases of the calculated ratios. All of the financial ratios covered by a group of assets productivity measures are stimulants. This means that the higher these ratios are, the more advantageously the economic situation of the analysed business entity is evaluated. This also means that we should not be surprised that the value of these ratios is declining when the moment of bankruptcy of the analysed companies is approaching. On the other hand, it is logical that these ratios should averagely fluctuate in the healthy companies in higher ranges of variability. It is interesting that one year before bankruptcy the conducted research showed this dependence in all ratios except for the first analysed ratio: general assets productivity ratio. Figure 1 shows the development of the variability of this ratio one year prior to the declaration of bankruptcy by the researched companies versus healthy companies. However, the analysis of this and subsequent graphs requires the explanation of some abbreviations: -RQ(By-1) -means a distance (range) between the value of quartile I and the value of quartile III of the selected ratio of the financial analysis in the group of bankrupt companies one year prior to their bankruptcy (typical area of variability of this ratio in 50% of the middle observations); -RDe(By-1) -means a distance (range) between the value of decyl I and the value of decyl IX of the selected ratio of the financial analysis in the group of bankrupt companies one year prior to their bankruptcy (typical area of variability of this ratio in 80% of the middle observations); -RQ(H) -means a distance between the value of quartile I and the value of quartile III in 50% of the middle observations of the variability of the ratio in the group of healthy companies; -RDe(H) -means a distance between the value of decyl I and the value of decyl IX in 80% of the middle observations of the variability of the ratio in the group of healthy companies; -RMe -means a distance between the median of the ratio calculated for both groups of entities.
FIGURE 1. TYPICAL AREAS OF VARIABILITY OF THE GENERAL ASSETS PRODUCTIVITY RATIO ONE YEAR PRIOR TO THE DECLARATION OF BANKRUPTCY AND IN THE HEALTHY COMPANIES
Source: Own calculations on the basis of the analysis of financial statements of N=380 companies.
The ranges of the variability of the general assets productivity ratio shown in Figure 1 prove that the variability of this ratio is not diversified in both groups of companies so much that it has discriminating features. In other words, this is not a good ratio that differs the companies subject to bankruptcy (one year prior to their bankruptcy) from the healthy companies. Therefore, there should be posed a question why it happens? This ratio is a quotient of revenues from sales generated by the company to the average assets. It emerges that, in accordance with the logic, the sooner the bankruptcy is declared, the more frequently the revenues from sales decreases. Since the company is less and less expansive and is unable to generate as high turnovers as in the past. On the other hand, this process is frequently associated with the decrease in the value of capital involved in business processes. This strategy is particularly observed in companies which deliberately make attempts to save the company against the inevitable upcoming bankruptcy. This strategy consists in reducing the assets partially and its sale-out in order to ensure that the declining revenues correspond to relatively lower fixed costs of their generation. However, it sometimes happens that the asset value declines faster in comparison with the decrease in revenues from sales. This is shown by the ostensible "growth" of its general assets productivity. Since this ratio is higher than in previous periods, but the analysis of its core proves that this productivity growth is only ostensible. Since it takes place in conditions of developing crisis in the company which, as already emphasized, means that, on the one hand, it is hard for the company to reverse the declining tendency in revenues from sales, but on the other hand there is a successful, but negative process -the reduction of the capital involved in business processes. Therefore, the general assets productivity ratio becomes an unimportant measure whichfrom the perspective of the opportunity to early detect symptoms of the upcoming bankruptcy -is not useful. Therefore, is it definitely possible to state that other ratios of this group are not useful to early detect any bankruptcy threats to companies, either? On the basis of the conducted research it appears that average typical areas of the variability of the remaining four ratios of this group calculated for the companies subject to bankruptcy and their corresponding healthy companies looks completely different. Figure 2 shows the development of the variability of the second ratio analysed in this article, id est the relationship between the profit/loss on sales and total capitals involved in business processes. Contrary to the general assets productivity ratio shown in graph 1, the quotient of the profit/loss from sales to the balance sheet total ratio has in 50% of the middle cases of both groups of the examined companies ranges that almost completely exclude each other. As for the usefulness of this measure to evaluate the risk of a bankruptcy threat to companies, this measure seems to be much more useful than the previous ratio. A half of the companies subject to bankruptcy examined one year prior to their bankruptcy showed that the level of the analysed ratio was in the range of <-0.17;0.03>. Whereas, 50% of the middle cases of the healthy companies obtained the ratio which was almost completely covered by a separate range: <0.02;0.13>. If this ratio is used in connection with other "good" discriminating ratios of the financial analysis with respect to the classification of entities threatened with bankruptcy versus entities not threatened with bankruptcy, then this measure would considerably make it possible to classify the companies correctly. Here, it is noteworthy that other measures of such evaluation should derive from possibly diversified areas of the financial analysis in order to prevent too high correlation among variables aimed at diagnosing the bankruptcy threat. Otherwise, it could appear that the evaluation comprises the multiplied information, through the implication of correlated variables, and hence the synthetic scoring would be distorted.
The following graphs ( Figures 3, 4 and 5) depict the development of typical ranges of variability of three subsequent analysed ratios from the assets productivity ratios. In this case, the distance between medians of the ratio in both groups of companies decreased in comparison with ratio II, but the ranges of the ratio variability evaluated not only with respect to typical 50% of the middle observations, but also for typical 80% of the middle observations, are much more separate. All three assets productivity ratios shown in Figures 3, 4 and 5 are similarly useful for the preceding evaluation of a possible threat of the companies' bankruptcy. The return on investment shown in Figure 3 averagely fluctuates in 80% of the analysed bankrupt companies one year before the adjudication of bankruptcy in the range of <-0.31;0.06>. Whereas, this ratio in an analogous group of 80% of the middle healthy companies was in the range of <0.00;0.20>. The distance between medians of this ratio in both groups of the examined business entities ranged from -0.01 in the companies subject to bankruptcy to 0.07 in the healthy companies. Moreover, the separate ranges of variability considerably took place in 80% of the analysed entities when the gross assets productivity ratio was used (Figure 4 ). This measure is useful in practice as it does not consider tax effects in the process of its calculation which generates much more clear view in comparative analyses between the companies. In case of typical 80% of the companies subject to bankruptcy the gross assets productivity ratio one year before the adjudication of bankruptcy was in the range of <-0.58;0.03>, whereas in the healthy companies it fluctuated in the range of <-0.01;0.19>. The analogous ranges of variability of 80% of the middle cases of the analysed companies when using the last of the identified ratios -return on assets ( Figure  5 ) -were in the range of <-052;0.03> and <-0.01;0.17>. Here, it is noteworthy that it would be perfect to find such ratio (not only in the assets productivity group, but also the sales profitability, financial liquidity, debt, activity and turnover) in which the ranges of variability for the entities of both groups would be maximally separate and they would not cover each other and in which the distance between medians for both groups of companies would be possibly high. The research conducted by the author to this extent has so far showed that none of the ratios traditionally used in the financial analysis have such features. Unfortunately, it seems to be a true thesis since otherwise the multi-dimensional analyses based on econometric models used to assess the bankruptcy threat to companies on the multi-dimensional basis would not apply. These methods are as follows: multi-dimensional discriminating analysis, linear regression models, logit and probit models, step division models, gambling models, expert 
Conclusion
The fragmentary research results included in the article show a specific dichotomy of the possibility of the practical use of the financial analysis ratios to forecast the bankruptcy threat to the companies. It appears that the analysed five measures from the group of the assets productivity assessment cover both ratios whose ranges of variability considerably diversify for the companies subject to bankruptcy (one year before the adjudication of bankruptcy) from levels of these ratios characteristic for the healthy companies. However, there are such measures as the first of the analysed ratios -the general assets productivity ratio which does not differ at all in the healthy companies and the companies subject to bankruptcy. The author's research also refers to other 25 ratios of the financial analysis, going beyond the area of the assets productivity assessment and they have been continuously conducted since 2007. So far, the author has not managed to find a measure that perfectly discriminates both groups of companies, which means that more advanced and sophisticated analytical methods, such as discriminating analysis, are justified and invaluably significant for the diagnosis and fast detection of financial symptoms of the risk of the bankruptcy threat to companies. 31 1, 03 0, 04 0, 07 0, 06 0, 20 Source: Own calculations on the basis of the analysis of financial statements of 237 companies. -0,07-0,06 -0,03-0,07 -0,07-0,06 -0,02-0,08 80% of group <DeI -DeIX> 0, 74-3,11 0,81-3,45 -0,20-0,11 -0,18-0,15 -0,20-0,13 -0,18-0,16 Source: Own calculations on the basis of the analysis of financial statements of 351 companies. 11 
